Flow cytometric analysis of P-glycoprotein expression and drug efflux in human soft tissue and bone sarcomas.
Twenty-two fresh surgical specimens of human sarcomas (soft tissue and bone) from 20 patients were analyzed by flow cytometry for the expression of drug resistance-related P-glycoprotein (P-gp) and cellular daunorubicin (DNR) accumulation with or without the presence of DNR efflux blockers. Single-cell suspensions prepared from the tumor specimens were analyzed by dual-color flow cytometry after reaction with MRK-16 (anti-P-gp) and anti-CD45 (pan-leukocyte) antibodies. MRK-16 reactivity of tumor cells was evaluated after exclusion of CD45-positive cells by electronic gates. Parallel samples were incubated with DNR alone or in combination with DNR efflux blockers, verapamil (VPL), or dipyridamole (DPD) for determination of cellular DNR accumulation and the effect of the efflux blockers. Extensive heterogeneity was observed in both P-gp expression and DNR accumulation of the tumor specimens examined. Eight of the 22 tumor specimens had significant numbers of P-gp-positive cells. In three of the eight P-gp-positive tumors, cellular DNR accumulation was significantly increased by co-incubation with the efflux blockers VPL or DPD. These results indicate that both quantitative and functional analysis of P-gp expression may be essential in determining the cellular drug resistance phenotype of tumor cells and its correlation with therapeutic outcome.